Objective: To determine the incidence of perceived pregnancy complications and associated factors. Methods: During a census, 450 women identified themselves as pregnant and 388 were interviewed postpartum. Results: Complications were reported by 58.6%. Bleeding post-delivery was the most frequent complication (42.5%), followed by great pain (33.8%), bleeding during pregnancy (20.1%), and fever post-delivery (11.6%). Prenatal care at either a dispensary or a clinic was associated with reports of bleeding during pregnancy (odds ratio [OR] 9.06; 95% confidence interval [CI], 1.71-48.00 and OR 7.58; 95% CI, 1.53-37.48, respectively). Women who visited a doctor were less likely to report bleeding during pregnancy (OR 0.20; 95% CI, 0.08-0.55) or fever post-delivery (P = 0.015). Herb use was associated with reported bleeding during pregnancy (OR 2.22; 95% CI, and great pain (OR 1.94; 95% CI,. Conclusion: The perceived pregnancy complication rate in Haiti is high and is associated with access to health care. The association between use of herbs and pregnancy complications warrants investigation.
Introduction
Pregnancy complications still pose a large and under-realized burden globally. Complications occur in approximately 40% of pregnancies worldwide, and can be severe in up to 15% [1, 2] . Of the 210 million women who are pregnant annually around the world, an estimated 30 million develop pregnancy complications, which are fatal in about 600,000 cases [3] . Hemorrhage, pre-eclampsia and eclampsia, and prolonged or obstructed labor are not only causes of significant maternal morbidity and mortality, but also contribute to perinatal and neonatal mortality [4] [5] [6] [7] .
Most of the available data about pregnancy complications in low income countries come from hospital-based data systems, record reviews, or birth logs. Few studies have examined the incidence of obstetric complications in rural communities of poorer parts of the world. In a study of pregnancy complications at the community level, which was nested in a neonatal care trial in India, 772 women were followed prospectively from the seventh month of pregnancy to 28 days postpartum. The most common intrapartum morbidities were prolonged labor, prolonged rupture of membranes, abnormal presentation and primary postpartum hemorrhage; the most common postpartum morbidities included breast problems, secondary postpartum hemorrhage, puerperal genital infections, and insomnia [8] .
In a cross sectional study conducted in India, 3600 mothers of preschool-aged children were asked about complications with their last pregnancy. Approximately 10% reported symptoms of pre-eclampsia, 10% reported postpartum hemorrhage, and 17% reported symptoms of infections. Only 57% of women sought advice or treatment for excessive postpartum bleeding [9] .
The present study examined the frequency of perceived complications in a cross-section of pregnant women identified through a population census in the Grand Anse region of Haiti. The overall maternal mortality ratio in Haiti is estimated to be 680/100,000 live births [10] . The Grand Anse region, located in the isolated southwest of Haiti, is thought to have the highest maternal mortality ratio, mostly because of the long distances traveled through mountains and rivers to reach health facilities.
Methods
This study was conducted in partnership with the Haitian Health Foundation (HHF); this is a private voluntary organization (PVO) that provides both public health and clinical maternal and child health services to the rural regions of Grand Anse in conjunction with the Ministry of Health. Between September and December of 2000, a populationbased census was conducted of all participating villages in the Jeremie County of Haiti in the Grand Anse region, excluding the urban city of Jeremie. At the time of the census 57,930 people were identified, of which 11,489 (20%) were women of reproductive age. Demographic information was collected, and education and health services were provided. Women of reproductive age (15-49 years) were asked if they were currently pregnant. During the 3-month period, 450 (3.9%) women of reproductive age identified themselves as pregnant.
The study was approved by the University of Michigan Institutional Review Board, and permission was obtained from the Haitian Health Foundation. Between September and October 2002, as part of HHF programming, an attempt was made to contact the 450 women identified as pregnant during the census to retrospectively determine perceived pregnancy complications and infant outcomes. Sixty-two (13.8%) women or their families could not be found at follow-up, leaving 388 (86%) that were located and interviewed. None of the women refused to participate. The 6 women who had missing information and 3 women with possible perdition were excluded, leaving 379 women for the analysis.
Community health workers and their supervisors underwent training in the administration of the questionnaire, which had been translated into Creole, translated back into English, and field tested with women who were not participants in the study. Eligible women were located and interviewed at "health posts" (monthly gatherings where vaccinations, prenatal care, and other health services are delivered) or in their homes. If the participant was not able to answer the questions or was deceased, other adult family members were asked to function as proxies. Answers were translated into English and data were double entered.
Each interview lasted 15 to 20 min. Information on demographic and reproductive characteristics, access to service, birth status, obstetric care, and maternal complications was collected. Maternal status (alive/dead) was determined at the time of interview. Age of the mother was calculated from her stated date of birth. Information regarding prenatal care included whether the mother received any prenatal care (yes/no), number of prenatal visits, location of prenatal care (none, dispensary, clinic, rally post, hospital, or somewhere else), and the personnel from whom care was given (none, health agent, nurse, or doctor). Mothers were asked if they were referred to a doctor, by whom (none, health assistant, herself, Gebeau clinic, an idea, or educator), and whether they saw a doctor during the pregnancy. Infant vital status, at birth and at the time of the interview, as well as infant age at time of interview was also obtained. Obstetric information included mode of delivery (vaginal or cesarean), the delivery attendant (traditional birth attendant, nurse, family, or doctor), the place of delivery (home, hospital, or somewhere else), distance from place of delivery to home, and duration of labor. Women were also asked if they used herbs during delivery, whether they perceived any complications (yes/no), and whether they had a bleeding complication, seizures, fever or stuck labor, or other complications.
Descriptive statistics were calculated for perceived complications including bleeding during labor or post-delivery, having a fever during labor or post-delivery, having a tear, and having great pain, as well as for herb usage and infant deaths during the follow-up period. Cross-tabulations of each outcome by each covariate were examined using χ 2 tests to assess the strength of the association between outcomes and independent variables. Cross-tabulations between each complication were also examined. Covariates found to be associated in the bivariate analysis were tested in a multivariate model using logistic regression. Odds ratios and 95% confidence intervals for reproductive and obstetric risk factors were calculated. Data were analyzed using SPSS version 12.0.1 for Windows (SPSS Inc, Chicago, IL, USA).
Results
The characteristics of the study population are shown in Table 1 . Maternal age at the time of the interview was between 16 and 51 years, with a mean age of 32.0 ± 7.9. The majority of women (64.6%) were aged between 21 and 35 years. Most women (88.2%) had received at least one session of prenatal care, and nearly 71% had had at least 3 prenatal care visits. These visits were with someone they described as a nurse (56.5%). Very few (7.0%) received prenatal care from someone they described as a doctor. Prenatal care was provided at a rally post (38.8%), dispensary (22.4%), and clinic (26.1%). Thirty-five percent of women were advised to see a doctor, only half of whom (49.6%) saw a doctor at least once. 
Almost all women delivered at home, with only 3.2% delivering in a hospital. In contrast to prenatal care, access to delivery care was poor with only 4.5% of women delivered by a skilled attendant. A traditional birth attendant or family member delivered 82.6% and 12.8%, respectively. Labor length was self-reported to be between 5 min to 36 h (mean 248 ± 4.8 min). Consistent with the low frequency of skilled attendants at birth, the cesarean delivery rate was 1.3%. In this population, using herbs during delivery was frequent, with 22.6% reporting that they had used herbs at some point during labor and delivery.
Both infant and maternal mortality was high. Two women (0.5%) died during the pregnancy or follow-up period, one of whose child also died during the follow-up period. A total of 358 women reported a live birth and 36 women reported that their baby was not alive at the time of the interview (101/ 1000 live births). Some type of complication was self-reported by 58.6% of women. Bleeding post-delivery was the most frequent perceived complication (42.5%) and 33.8% of women reported having experienced great pain (Fig. 1) . Tears (4.2%) and fever during labor (5.0%) were infrequently reported complications and were not amenable to further analysis.
The frequency of women reporting a complication during labor differed based on the way the question was asked. Of the women who originally said they did not have any labor complications (46.1%), 21 women (12%) subsequently reported having a labor complication when asked about specific symptoms. Of the women who originally said they did have labor complications (53.9%), 70 women (34.1%) did not report having any of the complication-specific symptoms.
Many of the perceived complications were associated (Table 1) . Bleeding during labor was associated with great pain (P b 0.001). Bleeding post-delivery was associated with bleeding during labor (P b 0.001), fever during labor (P = 0.009), fever post-delivery (P = 0.009), and great pain (P b 0.001). Fever during labor was associated with fever post-delivery (P b 0.001).
In bivariate analysis, prenatal care location (P = 0.004) and referral person (P = 0.017) were significantly associated with bleeding post-delivery. Women who were referred to visit a doctor (P = 0.051) and those who visited a doctor (P = 0.015) were less likely to have a fever post-delivery in bivariate analysis. None of the prenatal care and delivery characteristics factors were associated with fever during pregnancy or after delivery.
Adjusted odds ratios are shown in Herb users were more likely to report bleeding in labor than those who did not use them (OR 2.22; 95% CI, 1.12-4.40) and great pain (OR 1.94; 95% CI, 1.05-3.58). There was no effect of herb use on infant outcome during the follow-up period. Women who were referred to a doctor were more likely not to use herbs (OR 0.43; 95% CI, 0.19-0.96).
Discussion
The Grand Anse region of Haiti is remote and access to emergency obstetric services is poor. The area is typical of a remote rural area in many parts of the world. This study reports the frequency of self-reported pregnancy complications in a rural community setting as determined by interviews of women who delivered an infant after being identified as pregnant during a community-based census.
Bleeding, fever, great pain, and perineal lacerations were the most commonly cited complications of pregnancy and more than half of women in the study reported having at least one complication. There was a significant association between "great pain" and bleeding both during pregnancy and after delivery. As bleeding and great pain were related to prenatal care location, access to care may increase the ability of a woman to recognize pregnancy complications. Women who perceive these symptoms may also be more likely to seek care at a particular location relative to those without the symptoms. Prenatal care location and provider were associated with referrals to doctors, and visits to doctors were associated with fewer reports of complications; however, less than half of the referred women visited a physician. This finding suggests an effective referral system, when utilized, is an important and potentially effective part of a maternal health program. Figure 1 Frequency of reported complications. There was a notably low cesarean delivery rate (1.3%) among participants in this study. This rate is similar to that found in the Haiti Demographic and Health Survey of 0-1.1% in various regions [11] . High maternal mortality exists in areas with low cesarean delivery rates and indicates a lack of access to emergency obstetric care.
The association of the use of herbs and bleeding and pain during pregnancy is an important finding. The use of herbs in rural settings in low income countries is assumed to be common. For example, 80% of the population of Africa uses a traditional medicine for health care [12] . In this study, 22.6% of women used herbs at some point during labor. Further investigation into the cultural aspects of herb use with qualitative methods and bench research in the uterotonic potential of commonly used herbs is necessary to fully understand risks and potential benefits of herb use in rural regions.
The associations found in this study do not necessarily represent causality. Further research will be required to determine how knowledge of these associations can be used to improve maternal care programs in rural communities. Obstructed labor and pre-eclampsia/eclampsia were not detected through this survey. Further studies are needed to define ways to identify these complications at the community level. The interview results represent the perceptions of the participants. Validation of pregnancy complication responses at the community level would be necessary to determine the severity of the reported complications. Clinical information about the cause of deaths was also not available, as most of the deaths occurred in the home without further investigation. Maternal mortality reviews and near miss investigations are now being conducted in this region to identify areas of intervention. The use of a population-based census decreases selection bias and allowed for a follow-up rate of 86%, which is high for a rural population and indicates a low rate of out migration for women who have recently delivered. The 14% lost to follow-up rate is low, and no further information is available for that group.
From this study, it is evident that the rate of perceived complications is high. Perception of complications seems to increase when the patient has access to the health care system. The association of herb use and pregnancy complications warrants further study. In the global effort to reduce maternal mortality, community level recognition and initial treatment of pregnancy complications is necessary to reduce the chance that complications progress to untreatable levels.
